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Abstract

As demands on the Booster increase, so does the demand for obtaining beam profile measurements to improve diagnostics and reduce losses. Currently, wire
studies remain the standard for these measurements, but this technique Is destructive and requires dumping the beam prior to acceleration. We have developed a
method to obtain profile measurements through losses from the stripping foil that may be used as a non-destructive, real-time beam profile monitoring system.

Method Results and Analysis
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Figure 3. Method flow chart for calculating beam profile.

Derivatives calculated as:
ﬂ _ Yn+1 — Vn
dX  Xp41 — Xn

ORBMP voltage to beam position, where k Is the
calibration factor [2]:

Ax = AVORBMP * k, k = 623mm/V
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Figure 4. Graphs from ORBMP ftrigger frial; 256 fraces in sighal average.

We’'ve established profiles can be made using this method, but how well do we
understand these measurements under various conditions?
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Profile width values may depend on the relative timing of the ORBMP and counter

signals (Fig. 6A). Cable lengths were measured and time of flight was calculated
for 400 MeV protons. Operating conditions were kept within 100 ns.
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Conclusions and Next Steps

 The method developed in this study produces sensible beam profiles that are
comparable to past studies.

* Awire study Is needed to establish a base of comparison for width values.

* Dedicated electronics and optimization of detector placement could provide the
control room with a new beam diagnostic tool, pending confirmation of
measurements.

* Detectors used in this study degrade with radiation damage [3] and are past the
end of their life cycle. Replacements will be installed during the summer
shutdown.
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